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and comorbidity.

sample (n=3021, aged 14-24 years).

Introduction

Traumatic events and the way in which people
subsequently cope with them play a crucial role not
only in the development of post-traumatic stress
disorder (PTSD) but potentially also in the devel-
opment of other forms of mental disorders. Most of
the previous literature investigating such mechan-
isms focused on high-risk samples of people
exposed to circumscribed traumatic exposures or
specific traumatic events {e.g. war, disasters,
accidents, rape). With the introduction of explicit
diagnostic criteria for PTSD (1, 2) and the
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ments (3, 4), more recent studies have started to
investigate traumatic events and PTSD as well as
associations with other disorders in representative
general population samples. Due to considerable
differences in sampling, assessment strategies and
other design features (location, age groups, etc.)
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there is significant variation in prevalence findings,
ranging from a minimum figure of 1% in early
DSM-III studies (5, 6) to mostly remarkably higher
rates of both traumatic events and full-blown PTSD
in more recent studies (7, 8).

Resnick et al. (9) reported a lifetime prevalence
rate of PTSD of 12.3%in a telephone survey of a US
national probability household sample of adult
women. Breslau et al. (10) found, in a sample of
young adults, that 10.4% of women and 6% of men
had a lifetime history of PTSD. The US National
Comorbidity Survey (NCS) (7) estimated a 7.8%

(5“/,\ for males and 10.4% for fpmalpc\ lifetime
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prevalence of DSM-III-R PTSD for the US popu-
lation aged 15-55 years.

Retrospective age of first-onset analyses in
general population surveys show — consistent
with clinical studies (11) — that traumatic events
and PTSD may occur quite early in life, and that the
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prevalence of full-blown DSM-III-R PTSD is
already high in the 15-24-year age group (7). The
NCS estimates in this age group a lifetime
prevalence of 2.8% (men) and 10.3% (women) of
PTSD. Similarly high prevalence estimates were
also reported by Breslau et al. (10) in an urban
sample of young adults and also by Breslau et al. (8)
in the Detroit Area Survey of trauma, using DSM-
IV criteria. The latter study also showed that the
occurrence of traumatic events peaks at age 16-20
years. Lower lifetime prevalence estimates (females,
3%; males, 1%) have recently been reported by
Cuffe et al. (12) using the DSM-IV criteria for
PTSD in a community sample of adolescents in a
suburban south-western school district.

Consistent with previous findings (13), these
epidemiological data also confirmed that most
traumatic events are much more common than
the diagnosis of PTSD itself. For example, 61% of
all males and 51% of females in the NCS reported
at least one traumatic event in the screening
question portion of the PTSD section of the
Composite International Diagnostic Interview
(14). The most common type of trauma in the
NCS was witnessing someone being injured or
killed, physical attacks and threat by weapons,
being involved in fire, flood or natural disasters and
accidents. The frequency of specific traumas as well
as the respective trauma-specific probabilities of
developing PTSD varied considerably according to
gender. For males, the NCS revealed that combat
exposure (fairly uncommon in the total population)
was the event most commonly associated with
PTSD, followed by witnessing someone being killed
or badly injured and serious accidents (both
common in the general population). For females,
rape and molestation (relatively common in the
general population) were most frequently associated
with PTSD, followed by physical abuse and threat
with a weapon. Even higher prevalence estimates of
traumatic events of 89.6% were reported by Breslau
et al. (8), who included a wider range of qualifying
events, finding ‘learning about traumas that happen
to others’ (62.4%) and ‘sudden unexpected death of
a close friend or relative’ (60.0%) were the most
commonly reported events in their sample. In this
study the prevalence of PTSD was 13% in women
and 6.2% in men.

The NCS, consistent with many other studies (5,
6, 10, 15, 16), also suggests that PTSD is frequently
associated with other mental disorders. Lifetime
comorbidity rates range from 62% to 92%, with
strong associations with affective, anxiety and
substance use disorders (7, 17, 18). Although
some of this comorbidity might be artefactual,
due to the overlap of PTSD symptoms with features
of anxiety, somatoform and affective syndromes
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(19), Breslau et al. (20) and Kessler et al. (21)
suggested the existence of at least two likely causal
pathways that should be investigated more closely
in future studies. These were prior mental disorders
increasing vulnerability for exposure to traumatic
events and subsequent onset of PTSD, as well
as mental disorders appearing after the onset of
PTSD.

Aims

The general aims of this study were twofold. First,
we wished to attempt a cross-national replication of
the predominantly US-based prevalence findings of
traumatic events and DSM-1V-defined PTSD, their
age of onset, risk factors and comorbidity patterns
in a representative community sample of 3021
subjects in Munich, Germany, aged 14-24 years.
Secondly, we wanted to examine the temporal
pattern of comorbid conditions among subjects
with experience of traumatic events and PTSD. We
assume that our restriction to the 14-24 years age
group reduces the risk of artefactual explanations
due to recall biases, because most respondents are
examined within months or a few years after the
onset of trauma. More specifically, the following
questions were examined.

(i) What is the prevalence of DSM-IV traumatic

events and full-blown PTSD amone German
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adolescents and young adults?

(i) What types of traumatic events are most
frequent and most critical in terms of subse-
quent PTSD development?

(i) Which sociodemographic risk factors are
associated with traumatic events and PTSD
in this sample?

(iv) How frequently and in what way are traumatic
events and PTSD associated with other forms
of mental disorders?

Material and methods

The data presented here are derived from the first
wave of the Early Developmental Stages of
Psychopathology (EDSP) Study (22), which was
designed to collect data on prevalence, risk factors,
comorbidity and course of mental disorders in
adolescents and young adults. The overall design of
the study is prospective, consisting of a baseline
survey and two follow-up surveys at approximately
15 and 30 months after the baseline. The follow-up
surveys investigate symptom and diagnosis progres-
sion, incidence and remission, as well as profes-
sional help-seeking and the development of
impairment and comorbidity. The present paper
reports exclusively on data collected at baseline in
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the year 1995. For a more extended description of
the EDSP study methodology, the reader is referred
to Wittchen et al. (23).

Sample

The EDSP sample was drawn from the 1994
Bavarian government registry of residents in
metropolitan Munich. All registrants who would
be 14-24 years of age during the first half of 1995
were eligible for selection. Because the study was
designed as a longitudinal investigation with
special interest in the development of substance
disorders, 14-15-year-olds were sampled at twice
the probability of those aged 16-21 years, and 22—
24-year-olds were sampled at half the probability
of those aged 16-21 years. From the total of 4809
sampled individuals, 4263 subjects were located
and found to be eligible for inclusion in the study.
Sampled individuals who were not located were
disproportionally older and uncontactable because
they had either moved outside the metropolitan
Munich area during the time period between their
registration and the beginning of the study in
1995 (8.8%), or could not be associated with the
listed address during the field work period (2.4%).
From the 4263 individuals a total of 3021
interviews were completed, resulting in a response
rate of 71%. In addition, partial information (a
short telephone version of the interview) was
obtained for a further 6.2%. Refusal to participate
(18.2%) was by far the most frequent reason for
non-response, followed by a reported lack of time
(3.3%), failure to contact anyone in the identified
household (3.1%) and failure to contact the
sampled individual in an identified household
(3.0%). Demographically, the rate of non-response
increased with age, especially among women. The
non-response rate was slightly higher among
women than men aged 18 years or over. The
slightly higher proportion of refusals among
women was due to increased reports of lack of
time, failure to contact anyone in the household
and failure to contact the sampled individual. To
account for the differential sampling probabilities
and non-responders, as well as individuals who
were not located, the data have been adjusted by
age, sex and geographical location to match the
distribution of the sampling frame.

Approximately two-thirds of the sample were
currently attending or had attended gymnasium
(secondary education preparing students for possi-
ble entrance to university) and were currently living
with their parents. In total, 23% of the sample were
living alone and 75% of the sample were living in
suburban Munich.
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Diagnostic assessment

Psychopathological as well as diagnostic assessment
was based on the Munich-Composite International
Diagnostic Interview (24). The M-CIDI is an
updated computer-assisted version of the WHO-
CIDI 2.0 developed to cover DSM-IV criteria
(25-27). The M-CIDI allows for the assessment of
symptoms, syndromes and diagnoses of 48 mental
disorders (not including various subtypes of major
disorders), together with information about onset,
duration, clinical and psychosocial severity. The
reliability and validity findings of the M-CIDI have
been reported elsewhere in detail (27, 28).

The M-CIDI section for DSM-IV post-traumatic
stress disorder is similar to the one used by Kessler
et al. (29) in the NCS. However, several modifica-
tions were necessary to match DSM-IV criteria as
well as to take into account more recent methodo-
logical innovations from the CIDI development
group. (i) The PTSD section is administered
immediately after an extensive past years life
event and life condition assessment module,
aiming to improve the respondent accuracy of
recall of events. (ii) The module starts with screen-
ing questions and a respondent list of about 10
groups of specified events, almost identical to the
method used in the NCS. The introductory sentence
emphasizes that the event involves actual or
threatened death, serious injury or significant
threat to one’s own or another’s physical integrity.
(i) In addition, an open-ended question about any
other traumatic event was presented. Because the
majority of events in this open-ended question
could be categorized under ‘sudden death of close
associate’ or a ‘threat of death to close associates’,
these events are presented as an additional separate
category. (iv) The visual presentation of the list
allows respondents and interviewers to avoid
speaking about sometimes embarrassing and stig-
matizing traumas, such as rape and sexual abuse, by
simply indicating the number of the event. (v) Initial
responses to these specific events will be labelled
Iraumatic events throughout this paper (covering
the DSM-IV Al criterion for PTSD). (vi) Each
event was then probed for the DSM-IV A2 criterion
(when the event occurred, did you feel or react with
intense fear, hopelessness, horror or irritability?).
Events for which this criterion was acknowledged
will be labelled as qualifying traumatic evenr. Each
event was dated. (vii) In the event of several events
being acknowledged, further probing aimed at
assessing the most severe event as well as linkages
between the event were reported. Subsequently, all
DSM-1V criteria questions were then asked only for
people having at least one A2 qualifying traumatic
event or event cluster. If a respondent indicated
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several A2 events that did not cluster, only the
criteria for the worst and most distressing event
were assessed.

Diagnostic analysis is based on the M-CIDI
diagnostic package DSM-IV diagnostic algorithms
(25). The diagnostic findings reported in this paper
are based on the M-CIDI DSM-IV algorithms
without using the DSM-IV hierarchy rules, unless
otherwise stated in the text. It should be noted that
we broadened the DSM-IV criterion C of persistent
avoidance and numbness of responsiveness in some
analyses by reducing the mandatory three symp-
toms from this group to at least one in order to
obtain a subthreshold diagnosis. This addition was
introduced after extensive pilot testing and clinical
validation revealing that it was difficult for young
adolescents to answer validly the questions on
diminished interest and restricted affect (2). The
prevalence data for this additional subthreshold
diagnosis are presented separately.

Interviewing procedures

The survey staff were highly experienced and
consisted of 10 clinical interviewers and 25 full-
time professional health research interviewers from
Infratest- Gesundheltsforschung, a survey company
spemallzmg in health interviews. The clinical inter-
viewers consisted of 10 clinical psycholog1sts in

A ~l; 1
postgraduate training to become licensed clinical

psychologists. Most of these had already had
extensive experience in dlagnostlc interviewing,
including the CIDI, as well as in the developmental
work of the M- CIDI All interviewers received 2 full
weeks of training in the use of the study instrument,
including the CIDI standard training components.
All of the interviewers were trained in the use of
both the paper-and-pencil version and the compu-
terized version. This training period was followed
by at least 10 practice interviews that were closely
monitored by the staff. Immediately prior to the
beginning of the study, one day of pre-field training
was completed to stress important points and
techniques and increase the motivation of the
interviewers. Throughout the field period inter-
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field staff and specially trained clinical editors with
clinical experience.

Statistical analysis

The results are based on weighted data. Proportions
and standard errors were calculated with the
SVYPROP program in the STATA software
package (30). The LOGISTIC program for logistic
regressions was used for univariate and multivariate
analyses of associations between traumatic events/
PTSD and sociodemographic as well as trauma-
specific factors. Predictor analysis with other mental
disorders was generated by using Cox proportional
hazards models for survival data with time-depen-
dent covariates operationalized in the STSET and
STCOX program of STATA. Two general models
were examined. First, other primary mental dis-
orders preceding traumatic events and PTSD and
second primary traumatic events and PTSD pre-
ceding other mental disorders were investigated. A
dataset based on person-time records with the onset
of the other DSM-IV disorders as time-dependent
covariates was generated in order to calculate
adjusted hazard ratios as relative risks for second-
ary traumatic events and PTSD in individuals with
or without prior other disorders. To calculate
adjusted hazard ratios as relative risk for secondary
other DSM-IV disorders in individuals with prior
traumatic events and PTSD, separate datasets
based on person-time records with the onset of
traumatic events and PTSD as time-dependent
covariates were generated. All analyses of correlates
and predictors of PTSD include subthreshold cases.

Results
Prevalence of DSM-IV traumatic events and PTSD

In total, 21.4% of the respondents reported havmg
experienced at least one Al event at some time in
their life. However, only 17% of the total sample
also qualified for the A2 entry criterion for DSM-IV
PTSD, qualifying traumatic events by acknowl-
edging that experiencing these events also caused
horror and anxiety. Among these, 7.8% met all of
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viewers were closely monitored by both the Infratest
Table 1. Prevalence of traumatic events and post-traumatic stress disorder

Men (%) Women (%) Total (%)
A1 traumatic events 252 (1.3¢7 17.7 (1.7 214 (09)°
A2 qualifying traumatic events 186 (1.1) 155(1.1) 17.0 (0.8)
Lifetime PTSD/A2-qualifying events 22 (1.0} 145(2.8) 78115)
Lifetime PTSD/total sample 0.4 (0.2) 221{0.4) 1.31{03)
12-month PTSD/total sample 0.1{01) 12103} 0.7 (0.2
12-month PTSD/lifetime PTSD 333 (26.4) 55.9 (10.6) 5251(9.7)
12-month PTSD/13+ month PTSD (persistence) 0.1(0.1) 1.1{0.3) 06102}

? SE is shown in parentheses.
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the diagnostic criteria for PTSD, resulting in a
lifetime prevalence of 1.3% and a I12-month
prevalence of 0.7% (Table 1. _

Male subjects were more likely to report both
lifetime Al events (25.2% vs. 17.7%, z=24.6,
P <0.001), and A2-qualifying traumatic events
(18.6% vs. 15.5%, z=5.2, P<0.05). Females were
also significantly more likely than males to develop
PTSD (12.5% vs. 1.6%, z=32.6, P<0.001), result-
ing in a significantly higher lifetime prevalence
(0.4% vs. 2.2%, z=15.5, P<0.001) and 12-month
prevalence (0.1% vs. 1.3%, z=9.2, P<0.01). It is
noteworthy that the ratio of lifetime compared to
12-month prevalence is also significantly higher
among women than men (0.1% vs. 1.1%, z=9.1,
P <0.01), indirectly suggesting that the course of
PTSD may be more chronic among women than
men.

It is noteworthy that relaxing the DSM-IV
criterion C of persistent avoidance and numbness
of responsiveness (requiring at least one symptom
instead of three) did increase the lifetime prevalence
from 1.3% to 2.1% in the total sample and from
7.8% to 12.5% among the respondents reporting
qualifying traumatic events.

Types of A1 traumatic events and qualifying traumatic events
and risk for PTSD

Table 2 reports revalence (ranked by fre-

LIIC
quency) of Al and A2 events in the population,
together with their conditional probabilities for
PTSD.

The most commonly reported A2 qualifying
traumatic events were physical attacks (7.5%)
followed by serious accidents (5.4%), witnessing
traumatic events happen to another person (3.6%),
and sexual abuse as a child (2.0%). Men reported
more physical attacks (10.1% vs. 4.9%, z=27.7,
P <0.001) and serious accidents (6.6% vs. 4.3%,
z=17.5, P<0.01) and witnessing traumatic events
(4.6% vs. 2.6%, z=8.4, P<0.01). Women reported
more sexual abuse as a child (0.3% in men vs. 3.7%
in women, z=26.2, P<0.001) and rape (0% vs.
2.3%). All other event types were uncommon, with
prevalence estimates of less than 1% and no
significant differences between men and women.
Overall, the conditional probability (column 3) for
any Al event also to qualify for A2 events is higher
in women (z=16.5, P<0.001), ranging from 66.7%
to 100% for spemﬁc traumatic events, but without
significant differences except for physical attacks
(z=12.2, P<0.001).

In total, 79% of those respondents with A2
events reported just one qualifying traumatic event
for which the DSM-IV diagnostic criteria were
subsequently assessed; 15.6% reported two and
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4.5% reported three or more with no significant
gender differences in each of these categories. In
more than 50% of the multiple trauma cases, the
reported events were linked (e.g. at the same time
raped and witnessed physical assault to others) and
were therefore probed together. For the few
remaining cases, only the most distressing event
was evaluated.

Given that an A2 event was reported, females
had a higher overall probability for subthreshold
and threshold PTSD (column 4: 22.6% vs. 3.9% in
males) as well as for threshold DSM-IV-PTSD
alone (14.5% vs. 2.2% in males. This gender
difference also applies for all types of specific
events, except for the two very uncommon
(prevalence <1%) traumatic events ‘terrible war
experience’ and the residual category of ‘other
traumatic events’. For threshold PTSD, column 5
reveals for women the highest conditional prob-
abilities for rape (44.4%), followed by sexual abuse
as a child (31.3%) and experiencing actual sudden
death or threat of sudden death of close associates
(27.3%). For men, the base rate for PTSD is too
low to allow a firm interpretation of the condi-
tional probabilities in relation to specific event

types.

Age of onset of A2 qualifying traumatic events and PTSD

The cumulative age of onset curves (Fig. 1) for first
onset of trauma, subthreshold and threshold PTSD
reveals fairly convergently few cases reporting an
onset before the age of 11 years.

The initial steep increases in incidence are mainly
accounted for by sexual abuse and rape in females
up to the age of 15 years, whereas between the ages
of 15 and 21 years physical attacks, or witnessing
traumatic events, prevail. The increase in males is
mainly accounted for by physical attacks and
serious accidents.

Sociodemographic and trauma-specific correlates of PTSD

The risk of experiencing traumatic events as well
as for PTSD was found to be significantly
associated with being female, older and of low
social class and living in metropolitan Munich.
However, age and residence were no longer
significant in the multivariate logistic regression.
Development of PTSD was most impressively
associated with sexual abuse or rape as well as the
number of traumatic events and age below 12
years when the event took place. Each of these
variables remained significant in the multivariate
model. The progression to PTSD in the sub-
sample of individuals with at least one trauma
was only associated with gender, number and type
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of trauma in both the univariate and multivariate
analyses.

Associations of traumatic events and PTSD with other disorders
{comorbidity)

The exploration of lifetime associations of quali-
fying traumatic events and PTSD with other
forms of mental disorders in our sample revealed
that almost all other lifetime disorders are signifi-
cantly but moderately associated with traumatic
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events. Odds ratios ranged from 2.0 for any
depressive disorders to 10.1 for panic disorder. In
total, 87.5% of all PTSD experienced in our study
had at least one additional diagnosis, and 77.5%
had two or more additional diagnoses (31).
Taking the retrospective age of onset for each
disorder, qualifying traumatic events and onset of
PTSD in comorbid cases, Table 4 reveals that
some mental disorders precede both traumatic
events and PTSD more often than others, e.g.
simple phobia (71.4% of cases prior to event and

Table 2. Lifetime prevalence of specific traumatic events and conditional probabilities for PTSD by gender

Lifetime prevalence

Conditiona! probabilities

Al A2 For subthreshold For DSM-IV
traumatic traumatic PTSD or PTSD PTSD
events events For A1 given A2 given A2 (worst) given A2 (worst)

Traumatic event (%) (%) prs (%) pra {%) pr3 (%)
Any traumatic event

Men 25.2% (137 18.7* (1.1 740 (26)"° 39(13)° 22(1.1)"

Women 17.7 (1.1) 154 (1.1) 86.7 (2.4) 226 (3.2) 145 (2.8)

Total 214 (0.9) 17.0(0.8) 793 (1.8) 125(1.7) 7.81{1.5)
Physically attacked

Men 14.1* (1.0} 10.1* (0.9) 716 (3.6)* 1.6 (1.0 0.8(0.8)

Women 5.4 (0.7) 4.3 (0.6) 915 (3.2) 14.3 (5.4) 36(2.4)

Total 9.7 (0.6) 75 (0.5) 77.1(2.8) 56 (2.0 1.7(1.0)
Serious accident

Men 9.8* {0.9) 6.6* (0.7) 67.8 (4.6) 1.3(1.28 0(.)

Women 5.8 {0.7) 4.3 (0.6) 73.0 (58) 106 (4.9) 0(.)

Total 7.8 (0.6) 54 (05) 69.8 (3.5) 439 (2.0) 0{.)
Witness

Men 6.0% {0.7) 46" (0.6) 755 (5.1) 1.8(1.8) 1.8(1.8)

Women 2.9 (0.5) 26 (0.5) 90.9 (5.5) 9.7 (47) 32(32)

Total 4.4 (04) 36(04) 80.6 (3.9} 48(2.1) 24 (24)
Sexually abused as a child

Men 0.3* {0.1) 0.3* (0.1) 100 (..) 25.0 {14.8) 0(.)

Women 3.81{0.5) 37(08) 96.6 (3.7) 41.7 (8.5) 31.3(82)

Total 2.1(03) 20(0.3) 96.8 (3.4) 385 (8.0} 288 (1.7
Rape

Men 00¢(.) 00(.) 0(.) - 0{.) 0(.)

Women 2.7 (0.5) 2.310.4) 85.4 (6.8) 519 (11.4) 44.4 (11 8)

Total 1.4 {0.2) 1.21(0.2) 85.4 (6.8) 519 (11.4) 44.4 (116)
Sudden (threat of) death of associate

Men 0.7 (0.2 0.7 {0.2) 100 (...) 30.0 (15.9) 10.0 (8.7)

Women 09(0.3) 0.7 (0.3) 84.6 {12.0) 27.3 (18.0) 27.3(159)

Total 0.8(0.2) 0.7 {0.2) 81.7 (6.9) 286 (12.0) 14.3 (9.4}
Natural catastrophe

Men 0.61(0.2) 04(0.2) 66.7 {19.4) 0{.) 01(.)

Women 04{0.2) 0.4(02) 100 (..} 0{.) 0{.}

Total 0.5 (0.1) 0410.1) 80.0 (13.4) 0(.) 0(.)
Other traumatic event

Men 04102 0.3(0.2) 66.7 (18.7) 66.7 (28.1) 66.7 (28.1)

Women 0.3{0.2) 0.3 (0.2} 100 (...} 25.0 (21.5) 250 (21.5)

Tota! 0.4 (0.1) 0.3(0.1) 81.8 (9.8) 37.5(21.9 37.5(21.8)
Horrific experience during war

Men 0.2 (0.1) 0.1 {0.1) 66.7 (29.0) 50.0 {40.8) 50.0 {40.8)

Women 051(0.2) 04 (0.1) 857 (14.0) 01.) 0(.)

Total 0.3{0.1) 0.3 {0.1) 80.0 (13.7} 14.3{12.1) 143 (12.1)
Imprisoned, taken hastage, kidnapped

Men 0.2 (0.1 0.20.1) 100 (..) 0{.) 0{.)

Women 0.11(01) 0.1{0.1) 100 (..) 01(.) 0(.)

Total 0.1(0.1) 0.1 (0.1} 100 (.} 0{.) 01(.)

? SE is shown in parentheses; pr = proportion.
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Fig. 1. Cumulative incidence of worst traumas, subthreshold PTSD and PTSD by gender.

Table 3. Sociodemographic and trauma-specific correlates of traumatic events and lifetime PTSD

21 22 23 24

Any traumatic Lifetime Lifetime PTSD
PTSD in trauma subsample
Univariate Multivariate Univariate Multivariate Univariate Multivariate
OR {35% ClI) AOR (95% Cl) OR (95% ClI) AOR (95% CI) OR (95% CI) AOR (95% ClI)

Sex

Male 1.00 1.00 1.00 1.00 1.00 1.00

Female 0.80* {0.66-0.97) 0.81* (0.66-0.98) 4.88" (2.56-9.39) 2.23* {1.06-4.66) 7.09* {3.56-14.15) 3.56* (1.65-7.69)
Age (years)

14-17 1.00 1.00 1.00 1.00 1.00 1.00

18-24 1.55% (1.25-1.93) 1.56% (1.16-2.14) 2.05* (1.07-3.94) 2.30 (0.91-5.75) 1.45 (0.74-2.83) 1.63 {0.67-3.94)
Occupation

Student 0.75* (0.61-0.91) 1.06 (0.79-1.42) 0.71 {0.40-1.23) 2.32* (1.02-5.26) 0.91 {0.52-1.61) 1.96 (0.90-4.27)

Other 1.00 1.00 1.00 1.00 1.00 1.00
Social class

Low 2.24* (1.67-3.00} 2.11* {1.58-2.83) 4.46™ (2.53-7.92) 2.30" {1.05-5.00) 2.65" (1.41-5.00) 1.93 {0.92-4.06)

Middle/high 1.00 1.00 1.00 1.00 1.00 1.00
Residence

Central city 1.20 (0.94~1.52) 1.17 {0.92-1.27) 2.30* {1.09-4.76) 1.62 (0.71-3.67) 2.11 {0.93-4.53) 1.58 (0.70-3.65)

Suburban 1.00 1.00 1.00 1.00 1.00 1.00
Number of traumas

One trauma 1.00 1.00 1.00 1.00

More than one trauma
Age at trauma (years)

12 or younger

Oider than 12
Trauma type

Non-sexual

Sexual abuse or rape

22.43* {12.94-38.86)

21.08* (9.49-35.87)
1.00

1.00
74.29% (3.74-131.83)

7.97* (3.86-16.40)

3.79* {1.82-7.85)
1.00

1.00
16.91* (7.77-36.97}

280" (1.67-5.10)

240" (1.41-4.07)
1.00

1.00
10.34* (5.81-18.54)

261 {1.36~5.00)

1.28 {0.68-2.42)
1.00

1.00
50.4* (2.46-10.38)

* Significance P<0.05.
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Table 4. Time-related associations between traumatic events, PTSD and other mental disorders

Traumatic events PTSD
Primary Same year Secondary Primary Same year Secondary

DSM-IV disorders n % SE}  n % (SE) n % SE) n % (SE}  n % (SE) n % (SE)
Any substance abuse/dependence 92 411 (40} 28 125 (25 104 464 (40) 10 294 (105 3 88 (60] 21 618 (109
Alcohol abuse/dependence 52 397 (51) 20 153 {(33) 59 450 (51} 6 314 (156 3 158 (112) 10 555 (16.1)
Drug abuse/dependence 14 318 (85 1 23 (13} 29 659 (850 2 250 (249 O 00 (.} 6 750 (27.2)
Nicotine dependence 43 277 (46) 19 123 {30) 93 60O (48) 7 212 (94} 2 61 (54) 24 727 (103)
Any anxiety disorder 33 428 (66) S 65 (39 39 506 (67) 13 542 (138 3 125 (104} 8 333 (130
Agoraphobia {syndrome) 31 443 (67) 8 114 (42) 31 443 (69 7 318 (121 4 182 (11.9) 11 500 (142}
Panic attacks (syndrome) 14 238 (720 7 149 (700 26 553 (85 5 263 (113) 10 526 (149) 4 211 (11.0)
Agoraphobia without panic disorder 6 300 (116 2 100 (85 12 600 (131 2 250 (209 1 125 (82} 5 625 (225)
Panic disorder with agoraphobia 4 308 (147) 0 00 {.) 9 692 (147) 0 00 (.} 4 800 (305 1200 (168)
Panic disorder without agoraphobia 1 143 (139) 3 429 (399 3 429 (399) 0 00 (.} 3 750 (388) 1 250 (254)
Any social phobia 23 622 (84 0 00 (.} 14 378 (94) 9 750 (151) 0O 00 (.) 3 250 ({151)
Any simple phobia 15 714 (126) 0 00 {.) 6 286 (126) 6 857 (143} O 00 {.) 1 143 (143)
GAD 4 571 (228 0 00 (.) 3 429 (228 1 333 (325 O 00 (.} 2 867 (32.5)
0cD 6 600 (167) 2 200 (13.7) 2 20 (142) 0 00 (.} 2 1000 (.) 0 00 {(.)

Any mood disorder 56 384 (48) 10 68 (22) 80 548 (49 12 316 (88 6 158 (88) 20 526 (10.4)
Any bipolar disorder 9 432 (133) 2 90 (6.6) 8 418 (126) 1 200 (2000 2 400 (238 2 400 (238)
Any single or recurrent depressive disorder 28 301 (56} 7 75 (28) 58 624 (60) 7 304 (113) 3 130 (89 13 565 (129
Dysthymic disorder 20 526 (96) 1 26  {18) 17 447 (95 5 417 (164) 1 83 (78) 6 500 (167)
Any somatoform disorder 21 636 (94 0 00 (. 12 364 (94) 8 667 (158 0 00 (.) 4 333 (158)
Any eating disorder 11333 (1120 3 107 (6.1) 14 500 (112) 4 80 (199 0O 00 {.) 1 200 (199
85.7% prior to PTSD), whereas others are PTSD as predictors of the onset of other mental

occurring approximately simultaneously (‘same
year’, e.g. panic without agoraphobia) or are
clearly ‘secondary’ to the onset of traumatic
events or PTSD (e.g. major depression, substance
disorders).

The highest proportions of temporally primary
disorders preceding traumatic events were found for
somatoform disorders (63.6%) and other specific
anxiety disorders, especially social phobia (62.2%)
and simple phobias (71.4%). The highest propor-
tions for secondary other disorders following
traumatic events were found for single or recurrent
depressive disorders (62.4%), drug abuse and
dependence (65.9%), nicotine dependence (60.0%)
and agoraphobia with or without panic disorder.
This pattern of temporality is also seen for PTSD
diagnosis. In most comorbid PTSD cases, depres-
sive disorders (68.5%), agoraphobia with or without
panic disorder as well as substance abuse or
dependence (70.6%) are occurring simultaneously
or are secondary.

To investigate which of the pathways is the
more important one when other possible influen-
ces are controlled for, we examined time-lagged
effects using Cox regressions of (i) temporally
primary disorders as predictors of the onset of
subsequent traumatic events as well as PTSD and
(i) temporally primary traumatic events and

disorders.

Primary mental disorders as predictors of trauma events and
PTSD?

Table 5 shows in the first two columns the hazard
ratios for primary mental disorders for secondary
onset of traumatic events and PTSD onset, adjusted
for gender, age and social class. In addition, in the
third column, the hazard ratios are shown for the
onset of PTSD after the experience of a traumatic
event in the subsample of individuals who experi-
enced traumatic events. The model in the last
column controls for type of events, the experience of
multiple traumas and the age at the time of trauma,
which might possibly influence the pathway from
other disorders to PTSD after experiencing trau-
matic events.

Primary substance use disorders, especially alco-
hol use disorders, significantly increase the risk of
experiencing secondary traumatic events. However,
they do not predict the onset of PTSD in any of the
models. Significant hazard ratios were found for
individuals with dysthymic disorder (AHR =4.62).
Subjects with primary anxiety disorders, namely
social (AHR =2.1) and simple phobia (AHR =1.8)
and panic attacks (AHR =2.0) are not only at
greater risk of reporting secondary onsets of
traumatic events, but are also at increased risk of

53



Perkonigg et al.

S0'0>4 soueaybis ,

‘ewney Je afie pue ewnen ajdijnw ‘ewnel xapul 4o 8dA} ‘ssejo |eiaos ‘abe “1apuab o) paisnipy

'sse|d |e10s pue abe Japuab o) pajsnipy,

‘oes piezey paysnipe = YHy

{2901-6£0) 687
{e0r-590) 191

(529-10'1,25Z
(0£'5-90°0) 650
(L0Y—L90) ¥9'1

()
(6v'2-v1'0) 650
(1€7-560) 20

(29°0(-6£0) 6872

()

()

(z5'0z-8v0) €1°e
((25-9v0) §5'1
(vZS-28°0} 02
(92'¢-080) €£'t

(08'2-08°0) 160
(LE¥I-Zv0) 92
(v6'9-05°0) £8'1
(0£v-€0°0) 070

(96°2-9L°0) 9T
{69°6-66°0) €2

(le01-yL0) 822
(667-v£0) 26'1
(89'8-01°0) £6°0
(P07-99°0) vg'L

)
(19'11-01°0) 60'L
(Lr's-180) 112
(66'(-05L).EE°E

(]

)
Bryi—£v°0) 8y°2
(92°9-980) 1£Z
(69°6-88°0) €22
(GOG-11 1 LE2

(Sv'2-8£°0) ZE'L
(ELEL-€£0) B0'Z
(61'8-150) v0'Z
{2y v—050) 8v'L

(Zre1-60°1).28¢€
(6EEI-€0°2)12G

{0981-61thiLy
(6E'8-20'1),£6'2
(8£11-61'0) 8L
(65°9-€0 1) L¥'Z

)

(£5'82-62°0) 987
(SU6=LZ1ulbE
(E2°€1-607.92G

()

e
(Z6'71-290) €0°€
(lov1-z£ 1,060

(v9'9-96°0) 6v°Z
(8v'6-66'L)vE Y

v0'3-5L0) €172
(€6'61-9v°0) Z0'€
(90°61-280) 06°€
(50'£-8L°0) 112

(8L'v-£6°0) 86'L
{vBE-0r 11262

(25805229
(82-60"L)bL L
(S8'7-26°0) 117
(01°e-€51181C

(59'6-55 L) L8°E
(20'1-890) tv'T
(ZUE~E0'L).08'L
{ere-ze iz
(288-L10) €21
(10'8~£L0) Zv'Z
(10v-580) 19t
(81€-601).£0Z
(€5Z-21'1).89'L
L1z 181

(892811 L2'L
(86°€~1Z'1161Z
{68C-VEL)utb'L
{€1'e-991).82'2

18psosip Buijea Auy
18pI0SIp wijolewos Auy

1apiosip awAysAg
1api0s1p anissaxdap Auy
Japiosip Jejodiq Auy
18p1osip poow Auy

aao

avo

eigoyd sjdwis Auy

eiqoyd |eios Auy

eiqoydesoBe 1noyim Japuosip aiuey
eiqoydesobe yum Japiosip auey
18p10s1p diued jnoym erqoydesoby
(swoipuAs) syoene auey
(awopuas) eiqoydeloby

1apiosip Aiaixue Auy

aduapuadap aunodIp
8duapuadap/asnge BniQ
8duapuadap/asnqe joyoa)y
8ouspuadap/asnge asue)sgns Auy

ol1D %S6) UHY

sanstialoeleys ewnen Builjonuos eidwesans ewnen u g4 Alepuodag

#10 %56} BHY

ajdwesqns ewnen ul S|4 Alepuodag

10 %S6) HHY
S1d Aepuoag

el10 %56} HHY

SJUBA8 Jnewne) AIRpu0dag

SI18DI0SIP ]SO SNOlAa.d

(S1d Pue s3uans anewnes 40 sI00ipaid se SIBPIOSIP [eawW JaYY] G B

54



Post-traumatic stress disorder in the community

'60'0>4 saueayubis,

‘ewnes) je abe pue ewnes sidijnw ‘ewnel xapui o 8dA} ssej |etoos ‘abe ‘sapusb io; paisnipy

'ssefo |e100s pue abe “iapuab oy pawsnipy
‘0iles piezey paisnipe = yHy

{8v'¥-60°0) 530
{vr'8-5L0) 157
(1Z5-9%'0) 51
(180-060) 80°Z
(199110} L0’}
{L6'€-16'0) 06'

)
(€8'£0t-bZ'0) 80'S
{126-21°0) 8L0
(P9'8-vE0) 2L'L
(e¥'5-50°0) 150
(Ly'1-20°0) 8E0
(EVSI~L1LWELY
{60°2-61°0) ¥90
(60'5-6£0) 10T
(ey'e-150) ze't

(097-9€'1).06C
(006-820) 59Z
(e0'9-98°0) 82Z
(65°€-96°0) 98'1

{1Ev-90°0} 250
QL LL-LEL, L0
(5r'¢-20) 1ET
{Zrv-58°0) v6'L
(89'£-92°0) OY'L
tzr-901heLz

)
(20'58~-£9°0) ¥S'L
(L6L-610) ¥Z'L
(LE'v-900) 280
(6281-91°0) LL'1
(10°11~99°0) 680
(S1Z1-94'1).8L€
(1Z€-5€0) 90'L
(88'5~10'1).1GZ
(1ey-100) 281

(167-59'L)¥8'Z
(26'¢-89°0) 267
(197-98°0) 66'L
(15€-91'1).207

(289-110) 80
(99°61-6v'2).00'L

SLZI-8y itz
(z59-1r1).c0€
{6G'91-08'0) €9°€
(£99-68'1).8G°€

()
(26'L6-08 L) 1SL
(8L€1-2€0) 012
{Ly'11-81°0) 00°€
{L9vZ-6€0) 01'€
(8£02-61°0) 661
(1081-88'1).£8G

(98'9-€80) 6£Z
(59'9-£0"1)4L8°T
(01'9-82'1).08C

(00°£-652).92V
(8L21-50°1).85°€
(98'9-6E'1).60°€
(z8v-2L1).882

(62°6-£8°0} G2Z
(18'2-06'1).58°€
(S 7-6€ L1v5'T
(LLT-YE LLEB'L
(Zr'3-€1'1).69C
(LL2-€51.90C

(ZL8-€v0) S6'L
(Loe-1v0) €v't
(SZ8-L0) 99'Z
015-9Z' 1452
{91£-82°0) EV'L
{8E91-18'L)tb'S
(9 (-85'L}0V'E
{(8°€-9¢'1).62C
(LLT-601).EL°L
(tee-8ri)ez

(98'2-8¢'1),08't
(8Y'E-0€1.EL'T
(LL1-v6°0) 6Z°1
{SL'1-60"1).8E°1

Japuosip Buies Auy
J3pJIOSIP WI0J0JRWOS Auy

JBpIOSIP JWAYISAQ
19pIosip 8aIssaldop Auy
J9plosip Jejodiq Auy
JapJosip poow Auy

aao

avo

elqoyd a|duns Auy
oyd jeinos Auy
eiqoydelobie Inoyiim Japlosip aueyd
eigoydesofie yym Japiostp olued
18pi0sip oiued Jnoyum eiqoydesaby
(8woipuAs) sxyoene alued
(awoupuAs) eiqoydesoby

1apiosip Ajaixue Auy

3juapuadap sunodIN
aJjuapuadap/asnge BniQ
douapuadap/asnge |040dy
douapuadap/asnqe aouelsqns Ay

4l10 %S6) HHY
Sa)sialoeleyd ewnel)

10} Butjjanuoo ajdwesqns ewnes ut gS1d 104

£lID %S6) HHY
ajdwesqns ewnel) ut 0S4 1014

el13 %56) HHY
0S1d Jod

£l %G6) HHY
SJUBAS Jljewnel JoLg

S18IOSIP AIFNSQ SNOIAaIg

SIBPIOSIP |BRUBW JBYIO 4O SI0J0ipaId SE (4S|4 PUE Sluaaa onewnel] °g ajqe]

55




Perkonigg et al.

onset of secondary PTSD. The same applies to the
few subjects with primary depressive disorders and
somatoform disorders.

The findings for the models shown in the third
column highlight the critical role of only one
primary anxiety disorder, namely social phobia
(AHR =3.33). Controlling for event type and other
trauma characteristics in the last column of Table 4
shows that primary depressive disorder (AHR =
2.52) independently of the event characteristics
predicts the development of PTSD after experien-
cing traumas. Because most of the traumatic events
leading to PTSD were sexual abuse or rape in
women, this highlights the fact that other anxiety
disorders, especially social phobia, may play a
significant role in PTSD in women who experience
sexual abuse or rape, while preceding depressive
disorders might generally be predictors of PTSD
after traumatic events.

Traumatic events and PTSD as predictors of other mental
disorders?

The first two columns of Table 6 show for almost all
mental disorders increased risks for secondary
onsets not only after the experience of traumatic
events, but also (more pronounced) after the onset
of a threshold PTSD diagnosis. Secondary disorders
with particularly pronounced odds ratios after onset
of PTSD included: somatoform disorders, dysthy-
mia, GAD and agoraphobia. Noteworthy excep-
tions to this pattern are simple phobia, OCD and
eating disorders, which do not show any significant
associations, as well as social phobia, which reveals
an increased risk of secondary onset after a trauma,
but not after PTSD. Further secondary GAD has
the highest AHR for PTSD, but is not associated
with trauma. The failure to demonstrate a sig-
nificant association with panic attacks might be due
to the fact that most panic attacks occurred in the
same year.

In the trauma sample with PTSD, the significant
effects for secondary nicotine dependence (AHR =
2.84), agoraphobia (AHR =3.75), any mood syn-
dromes (AHR =2.13) and somatoform disorders
(AHR =4.01) are significant.

After controlling for trauma-specific character-
istics, agoraphobia remains the only significant
secondary disorder in association with PTSD.

Biscussion
Limitations

Before discussing and comparing our findings in
more detail with previous epidemiological surveys,
a few important issues and limitations should be
addressed.

56

(1) Direct comparisons of our findings with other
studies are limited by the fact that our study used
DSM-IV criteria with their stricter and more
complicated criteria. To enable the reader to at
least compare some of the key findings related to
traumatic events, we have indicated the prevalence
of both DSM-IV Al and A2 events throughout the
descriptive part of paper. (i) It is important to
remember that we studied (similarly to Breslau et al.
(10), but unlike the NCS) exclusively 14-24-year-
olds. This affects not only prevalence but also the
rate of comorbid conditions, which may increase
considerably over time, when respondents, for
example, currently aged 15 years will be 18 years
or older. (iii) Being aware of the substantial
difficulties in previous surveys of finding a reason-
able strategy to deal with respondents who mention
several qualifying events (7), the M-CIDI used in
this survey included additional probe questions to
identify trauma event clusters, allowing a rational
approach to evaluate the DSM-IV criteria not just
for one, but for a whole cluster of related events.
Thus a respondent who mentioned being kid-
napped, tortured and raped within the same
traumatic experience was assessed for this cluster
of events. This strategy has efficiently reduced the
number of subjects, for which only one of these
events could be comprehensively evaluated to less
than 10%. (iv) The results are based on data that
require lifetime recall of traumas and the symptoms
associated with them. It is possible that there was
some recall failure in respondents’ reports, leading
to underestimation of the lifetime prevalence rates
of traumatic events and even more PTSD symp-
toms. However, it is also worth noting that in our
sample recall bias might be less critical compared to
other studies involving older respondents. (v) The
findings of the comorbidity analyses and the time-
lagged models are restricted due to the small
number of cases in some of the cells. Therefore
the proportions of primary and secondary disorders
in particular should be interpreted with caution.
Nevertheless, to describe the comorbid conditions
of all threshold and subthreshold PTSD cases in this
sample we think that it is useful to add all possible
associations with other disorders.

Prevalence of traumatic events and PTSD

(1) Bearing in mind these considerations, the first
remarkable finding of our study is the compara-
tively low prevalence of both traumatic events and
DSM-1IV PTSD. Only 25.5% of males and 17.7% of
females had experienced at least one traumatic
event in their lifetime, and less than 1% of males and
2.2% of females fulfilled the criteria for PTSD.
Although the gender difference is in agreement with
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previous studies (7, 10), the rates of traumatic
events are almost three times lower than those
reported for the US studies, except for the study by
Cuffe et al. (12). For example, the NCS reported for
males aged 14-24 years a prevalence of 60.7% and
for females a prevalence of 51.2%. Due to rather
similar assessment strategies of events, it is likely
that this reflects a true difference between study
populations, such as considerably lower event rates
of natural disasters, combat, threat with weapons,
and witnessing such events, in our study. Each type
of event is indeed considerably less likely to occur in
the Munich area, as Germany as a whole has few
natural disasters, extremely restrictive laws con-
cerning the carrying of weapons, and considerably
lower crime rates. Relatively similar or only slightly
lower event rates were found on the other hand for
rape, physical attacks and physical and sexual
abuse. Therefore our lower overall trauma rates
might be due to true differences in victimization
rates between geographical areas and different
populations.

(i) Taking the similarly low prevalence findings
of Cuffe et al. (12) from a south-western US district
as a comparison, one might also speculate about the
effect of DSM-IV’s stricter algorithms. The NCS
consistent with the study of Breslau et al. (10) in
young adults found about three times higher rates in
this age group, with a lifetime prevalence of 10.3%
for females and 2.8% for males. Although theore-
tically the stricter DSM-IV criteria (impairment/
distress criterion) might have an effect, the size of
the difference makes this unlikely. Furthermore, the
conditional probabilities of specific events for
PTSD are quite similar in all studies for both
sexes. Sexual traumatic events (i.e. rape, sexual
abuse, molestation) are in all three studies the events
most commonly associated with PTSD in females
and with combat and war experiences in males.

(iii) Thus, even though our sample has consider-
ably lower base rates for traumatic events, the risk
of developing PTSD is quite similar to that assessed
in Kessler’s and Breslau’s studies. Furthermore, we
confirm their previous findings that the number of
traumatic events and timing of events (prior to the
age of 14 years) play a powerful role as predictors of
PTSD development.

(iv) With regard to sociodemographic correlates,
the correlates of subthreshold PTSD in the trauma
sample are consistent with most previous US
population surveys. Despite the fact that there
were more traumatic events in men, women have a
higher risk of PTSD, and trauma and PTSD
development were also associated with age, low
social class and place of residence. The type,
number and timing of traumatic events were
significantly associated with all outcomes, and

Post-traumatic stress disorder in the community

seem to play a key role as potentiating factors for
the development of a PTSD syndrome in associa-
tion with trauma type. We also found indications of
age effects. Cumulative incidence curves of onset of
traumatic events (31) and PTSD revealed substan-
tial increases in qualifying traumas with no
corresponding increase in PTSD rates after the
age of 11 years.

(v) With regard to comorbidity, even in 14-24
year-olds, comorbidity rates are high, with two-
thirds of the PTSD cases having at least two other
disorders. The high comorbidity rates are a
consistent result in all of the epidemiological studies
(5, 7, 10, 15, 16). These associations are extremely
unlikely to be artefacts of partly overlapping
diagnostic criteria of PTSD with anxiety, somato-
form and depressive disorders, because a detailed
investigation of this issue (31) revealed that, after
excluding all comparable symptoms which a
respondent acknowledged in the PTSD and in
other diagnostic sections of the interview, the
comorbidity rate drops only marginally.

Assuming that the retrospective age-of-onset
information provided by our cases is valid, our
analyses confirm various possibly overlapping path-
ways and disorder-specific interactions. In only
about one-third of PTSD cases it is likely that
primary non-PTSD psychopathology constitutes a
primary vulnerability or risk constellation that either
increases the risk of traumatic events or even
strongly promotes the development of a threshold
PTSD syndrome. Examples of such increases in the
risk of traumatic events are the strong associations
with alcohol and drug use disorders in our sample,
which were, however, not confirmed for the pro-
gression to full PTSD. Other examples of poten-
tially different pathways of this type are pre-existing
phobic disorders, somatoform and depressive dis-
orders, which all significantly affect the risk of both
the experience of trauma and the progression to
threshold PTSD. These results are consistent with
those of Breslau et al. (20), who pointed out the
critical role of primary anxiety syndromes for later
PTSD, and those of Kessler et al. (21), who also
found that nearly any other disorder predicted onset
of PTSD. Our confirmatory findings extend these
earlier results in two ways. First, our overall sample
is younger, with a shorter history of other mental
disorder, and secondly, the findings are less con-
founded than those in previous studies, because
only a very small number of our cases might have
experienced trauma prior to the one that we
evaluated.

In the clear majority of cases, however, mental
disorders obviously developed secondary to PTSD
by at least 1 year, suggesting that (i) traumatic
events may be a direct or indirect risk factor for
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almost all types of mental disorders and (it) that,
compared to traumatic events, slightly differential
secondary complications appear to be associated
with full PTSD, in particular somatoform disorders,
nicotine dependence, agoraphobia, generalized
anxiety disorder and mood disorders. Given the
fact that we required at least a 1-year time difference
for this pattern of temporality, it is likely that we
have underestimated the size of these effects,
because rapid onsets within the same year as the
onset of PTSD are not taken into account. This
underestimate might be particularly pronounced for
panic disorder as panic disorder cases most
frequently reported an onset of both conditions
within the same year.

Who develops PTSD once they have been
exposed to an event? The answer seems to be
women, poor people and children exposed to such
events very early in life. Surprisingly, previous
mental disorders seem to be strong predictors of
exposure. One might speculate that the diagnoses
themselves might in some cases be direct causes. For
example, substance dependence probably leads to
people getting into dangerous situations. In other
cases, however, the prior mental diagnoses might
be markers of other, yet unmeasured, risks. For
example, coming from a family affected by severe
mental disorders, with a neglectful mother and
violent father, is probably a risk factor for
depression and anxiety and aiso a risk factor for
exposure to a number of traumas. Unless we control
for this family background, this will induce what
appears to be an effect of prior anxiety and
depression on subsequent trauma exposure. The
only way to clarify this in future research is to
conduct a thorough analysis of the risk factors for
trauma exposure.
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